Historical.-Many of the cases recorded in literature in which the patella has been removed surgically for fractures or other conditions seem to have had poor functional use in the knee afterwards. A closer analysis, however, will show that the majority of these operations were performed for tuberculosis of the bone, and infective and traumatic conditions, in all of which there was damage to the soft tissue and the disease was not limited to the bone itself.
Fifteen months later the patient fell, and the bone was again refractured. This time it was removed and the gap sutured with catgut. The wound healed by primary union, and subsequent function was perfect, Other cases have been described by Dudley, Willis, and Rouvillier, with excellent functional results. War surgery also produced some excellent results, but in every instance the operation was performed of necessity rather than from choice, for subsequent functional impairment of the limb was feared. There is no evidence that this inevitably follows, and in the present series of cases the bone has been removed deliberately as the method of choice in the treatment of transverse fractures of the patella.
Operative technique.-At the time of the accident the affected limb is bandaged tightly over a wool dressing to minimize swelling, and after forty-eight hours' skiti preparation the operation is performed, usually within the first five days following the accident, under gas and oxygen, or general anesthesia. Harmostasis is obtained by means of a tourniquet and Esmarch bandage. A 3-in. vertical incision is made through the skin, over the front of the patella. Through it the fracture line is exposed, and all blood-clot and debris removed from the interval between the fractured surfaces. The two halves of the bone are shelled out from their tendinous and capsular bed by dissection with a sharp knife. The gap in the quadriceps tendon so created is then repaired, either by means of fascial strips obtained from the thigh of the same or other leg, or the edges brought together by means of interrupted silk sutures. The torn lateral expansions of the patella tendon are also carefully sutured. The skin incision is then closed. Dressings are applied over them: two pounds of white wool in the form of a bandage, followed by domette bandages are applied tightly, with the tourniquet still in situ. The tourniquet is then r'emoved. The wool bandage acts as a very efficient splint; it adapts itself to the contour of the limb, and unlike a wooden or metal splint, it does not press on bony points. The firm application of the bandage over the wool distributes the pressure evenly over the whole of the joint, thus obliterating joint spaces in which blood might accumulate to form a source of adhesions, and a possible nidus of infection. It shortens the period of convalescence, for the patient can walk in it, whereas with a back splint he cannot, and will therefore need massage treatmentan added expense--for the quadriceps weakness which must follow.
On the second to the fifth day after the operation, the patient rises from bed unaided. By means of a length of roller bandage or towelling passed underneath the foot, the affected limb is lifted by the patient to the side of the bed and then eased gently to the floor, with the knee in the extended position all the time. The patient then grasps the backs of two light upright chairs and walks between them, with the affected limb still extended, taking a little weight on the foot of the affected side. On the fifth day he walks without the aid of chairs, and on the seventh day he commences simple flexion exercises at the knee, as far as the wool splint will allow. On the tenth day the wool is taken off, the stitches are removed and a light rubber knee bandage of the Esmarch type is applied, to give a little extra support to the knee. The rubber bandage is worn day and night for two weeks, and then in the day only for a further two weeks. At the end of that time it is left off altogether. The patient is usually able to return to work in from three to six weeks from the date of the operation, according to the nature of the work which he is called upon to do.
Late results of this form of treatment-It might be thought that the strength of the knee-joint is diminished by this operation. In order to prove or disprove this point, a number of patients in whom the patella had been removed by operation for simple transverse fractures of that bone were examined, and by means of a simple dynomanometer, the strength of the quadriceps muscle on the operated and on the sound side were measured and compared. For the purpose of this experiment, the subject sits with the limb to be tested bent at right angles at the knee, with the foot clear of the ground and with the toe pressed firmly against a wooden block. Attached to the ankle by a strap is a steel spring with a scale graduated in pounds. This spring is in turn attached to a lever. The lever is pulled backwards slowly while the subject resists the pull of the spring with his quadriceps muscle. When the resistance of the quadriceps muscle is finally overcome, the toe leaves the wooden block and the resistance in pounds pull is read off on the scale. In making these tests it is necessary first to determine whether there is any difference in the strength of the quadriceps muscle in the right and left limb iin normal individuals. A number of normal controls have, therefore, been examined, and although there is a considerable difference in the actual size of the readings according to the physique of the individual, there is no constant difference in the strength of the quadriceps of the right and left limb. The following is a table of the actual readings obtained from a number of these cases by two independent observers who were unaware of the side operated upon. It will be noticed that with the exception of Case No. 2, there is a slight increase in the power of the quadriceps on the side operated upon over that on the normal side. In the second case, the tests were carried out only six months after the operation, and in this instance there had been two previous operations for wiring. In Case 6, also examined six months only after operation, but in which no previous operations had been performed, the quadriceps on the affected side was found to resist a pull twelve pounds heavier than that of the normal side. In Case No. 9 there was a claim for compensation, which materially added to the time of convalescence and was presumably responsible for the comparatively poor results.
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Section of Orthopedics 205 CONCLUSIONS Fractures of the patella, when treated by simple excision of the fragments, give rise to a limb which is not only functionally superior to that of limbs in which the fracture is treated in other ways, but also to a limb whiich is functionally equal, and in many cases, superior to that of the normal or unaffected side. ILLUSTRATIVE CASES I.-H. T., window cleaner, aged 32. Three years ago fell off a ladder whilst at work and sustained a transverse fracture of the right patella, with separation of the fragments. A wool bandage was applied and six days later the patella was removed. The gap in the patella tendon was repaired by means of strips of fascia lata obtained from the thigh. In sixteen days after the operation the patient had returned to work and was able to ascend ladders. Three months after the operation the patient himself could distinguish no difference between the two limbs as far as function was concerned. Two years after the operation the strength of the quadriceps was tested. It was found that the quadriceps of the left leg could resist a pull of 36 lb. and that of the right leg 40 lb. A repetition by an independent observer gave the figures 38 and 39 lb.
Four weeks ago the patient fractured his left patella when playing football. The fracture was the result of a direct injury. In the absence of the author the bone was removed by his assistant, and the gap in the patella tendon was repaired by interrupted silk stitches. In three weeks the patient had again returned to work, and at the present time has a perfectly good and functionally normal left knee-joint.
II.-Mrs. H., aged 36. Five years ago, fell on to the right knee, and sustained a transverse fracture of the right patella with separation of the fragments. The patella was removed and the gap in the patella tendon repaired by interrupted silk sutures. Recovery was uneventful. An X-ray photograph taken after four and a half years shows the presence of a few small flakes of bone where the patella was. There are no arthritic changes. The patient has left the district so that it has not been possible to test the efficiency of her quadriceps on the affected side, but she writes, " I am able to say there is not the slightest difference between the two legs."
III.-A. J. B., aged 51, gave a history of a fall on May 14, 1934, when his left patella was fractured by direct injury. An X-ray examination showed the presence of a stallite fracture. Two days after admission an operation was performed. The patella was excised and the gap in the patella tendon was sutured with fascia obtained from the thigh. He was subsequently discharged from hospital and returned to work six weeks later. On examination in 1935 the tests were as follows: Right quadriceps could resist 32 lb., left quadriceps 39 lb. On repetition by an independent observer, right quadriceps resisted 34 lb., left quadriceps 35 lb. The patient now notices no difference whatever between the two limbs.
IV.-F. A., male, aged 23. On 8.8.33 he fell and sustained a transverse fracture of the left patella, with separation of the fragments. These were removed and the interval in the quadriceps tendon repaired with interrupted catgut and silk sutures. On 22.8.33 the patient was discharged from hospital, and on 6.9.33 he returned to work. When examined six months after operation, he complained of no disability and could notice no difference between the limbs on the two sides. On testing, the left quadriceps was found to resist a pull of 52 lb., right quadriceps, 40 lb. This was repeated by an independent observer, and the left was found to resist 60 lb. and the right 44 lb.
V.-G. D., aged 56. Five years ago while the patient was walking on a plank at work, the supports gave way and he fell to the ground, hitting the knee a severe blow on a barrow. He sustained a transverse fracture of the right patella with widely separate fragments. Seven days after admission to hospital an operation was performed. The fragments were excised and the ligaments repaired by means of fascial strips obtained from the thigh. Recovery was uneventful, and the patient was discharged on 16.6.31 and returned to work at the end -of the third week after operation. Five years afterwards an X-ray examination showed the presence of one or two bony fragments in the region of the patella. There were no signs of arthritic changes. The patient expressed the view that the knee operated upon was stronger than that on the other side, and that while climbing ladders during his work he found that he could take the weight longer on the affected leg. His quadriceps muscles were tested, and the right could resist a pull of 68 lb., the left a pull of 63 lb. These tests were repeated by an independent observer, who made the figures exactly the same.
VI.-R. B., aged 22, gave a history that two years previously he sustained a transverse fracture of the left patella, which was wired. The bone refractured six months ago and was again wired. When first seen the patient was walking with a stiff leg, and X-rays showed Standing on operated leg, which is the right.
Standing on affected leg with knee bent.
the presence of a wired transverse fracture in which the apposition of the fragments was poor. Operation: The patella was exposed by a vertical incision, the fragmnents and wire removed, and the gap in the capsule and patella ligament closed by interrupted silk sutures.
It
Recovery was uneventful. The patient was walking on the second day following the operation, and forty days after the operation had returned to work. VII.-Mrs. L. L., aged 40. Two years ago as a result of an accident when mounting a bus, sustained a transverse fracture of the right patella with separation of the fragments.
Operation: The fragments of the patella were removed and the gap in the quadriceps tendon repaired by interrupted silk stitches. Recovery was uneventful. The patient was walking three days after the operation and was discharged from hospital on the eighteenth day.
When examined two years afterwards she said she could distinguish no difference whatever between the power of the two legs. On testing the quadriceps the right was found to resist a pull of 39 lb., the left 34 lb.
VIII.-F. C. C., aged 34, as a result of an accident sustained a transverse fracture of the right patella, with separation of the fragments. At operation the fragments of bone were removed, and the gap in the quadriceps tendon was repaired by means of interrupted silk sutures. The patient walked on the second day after operation, and in three weeks had returned to work. When re-examined two years later the patient stated that he was unable to distinguish by any test that one leg was different from the other. He thought that he used the right more than the left but attributed this to the fact of its being the right one. The right quadriceps was found to resist a pull of 72 lb., the left 68 lb. X-rays showed the presence of a few small spicules of bone in the region of the patella. There were no arthritic changes.
IX.-M. B., aged 26, a window cleaner. Fell off his ladder one year ago and sustained a transverse fracture of the right patella with separation of the fragments. At operation the fragments were removed, and the interval repaired with interrupted stitches of silk. Examined after one year, the patient said he was up a ladder all day, and quite often took undue strain on the affected leg in preference to the other one, as he thought that it was stronger. By tests it was found that the right quadriceps resisted a pull of 42 lb., the left only 38i lb.
X.-T. O., aged 22. Five years ago was admitted to hospital with a comminuted transverse fracture of the upper part of the lower third of the right femur. As extension failed to produce good alignment the fracture was plated, and on November 3, 1931, the patient was discharged wearing a caliper. By the following April union was firm, and the plate was removed through an incision through the old scar. Five months later the patient returned complaining that since leaving off the caliper the knee-joint was very stiff. On examination, movement of the joint was found to be very limited. On attempting to move the knee under an anesthetic, a transverse fracture of the patella was produced. The fragments of the patella were therefore excised, and the gap repaired with interrupted sutures of silk. Eight weeks later the patient returned to work. When examined three years after the excision of the bone, the patient had perfect function of the knee-joint and can himself distinguish no difference between the joints of the two sides.
He is a plumber by occupation, and says that he is always straining and pushing and has noticed that his right leg is stronger than his left. He notices that when bracing his legs with the knee flexed and the feet against the wall, as when pulling on " chain dogs ", he takes most of the strain on the right foot. In ladder work he can stand on a ladder much longer on the right foot than the left. Brockman has advocated removal of the growth disc from the lower end of the fibula in operations for the correction of talipes varus resulting from defective growth of the lower end of the tibia. The excised lower fibular epiphyseal disc is used to maintain a gap secured by prising open a linear osteotomy of the lower end of the tibia. The procedure in the following case differed only in that an additional graft proved necessary to supplement the fragment taken from the fibula.
The patient was a boy, aged 14i, an engineering apprentice, who complained that he had suffered for tour months from pain in the outer part of the right ankle. Two and a half years before he had twisted this ankle, with consequent swelling of the joint and tenderness of the internal malleolus; he received treatment by bandaging for a fortnight, followed by physical treatment for a week. Fortunately a skiagram taken at that time is available; it shows fracture of the inner part of the lower tibial epiphysis with slight diastasis of the portion internal to the fissure.
